We demonstrated the distribution pattern of ecto-5'nudeotidase (5'-Nu) in rat kidney by enzymatic activity (lead salt precipitation) and by inimunohistochemistry with a polydonal antibody raised in rabbits. Enzyme activity was found in the brush border of the proximal tubule, highest in the P1 segments with decreasing intensity in the P2 segments and weakest in P3 segments in the medullary rays of the cortex.
The P3 segments of the outer stripe showed slightly higher activity. Activity was also apparent in the intercalated cells in the connecting tubule and collecting duct, whereas all other tubular and gbomerular structures were negative. Activity in peritubular and perivascular connective tissue was highest in the cortical labyrinth, weak or absent in the medul-Introduction Ecto-5'-nucleotidase (S'-Nu) is present in a wide variety ofcell types, and its activity has been demonstrated histochemically and biochemically in many tissues including the kidney (Miller et al., 1978; Hardonk, 1968; Hardonk and Dc Boer, 1968; Wachstein, 1955) .
The enzyme specifically dephosphorylates 5'-mononucleotides, releasing the nucleoside and inorganic phosphate.
Renal 5'-Nu has similar properties to the ecto-5'-nucleotidases in other tissues (Le Hir et al., 1985) .
The release of adenosine from 5-AMP is of particular interest in the kidney, since adenosine plays a role in regulation of renal blood flow and the glomerular filtration rate (GFR) (Osswald et al., 1982; Spielman and Thompson, 1982) , and possibly also in the pathogenesis ofacute renal failure (Churchill and Bidani, 1982) . Vasoconstriction and a reduction in the GFR are seen during renal ischemia (Ramos-Salazar and Baines, 1986 ) and increased tubular lary rays of the cortex, and entirely absent in the medulla.
The distribution ofthe antigen was fully congruent with that of the enzyme activity. With respect to the role of adenosine in regulation ofrenal blood flow and glomerular filtranon rate, the distribution of5'-Nu in the cortical interstitium may be particularly significant.
The possibility of nudeotide deavage at the brush-border membranes may be important for salvage of nudeotides from the tubular lumen.
(J Histochem work (Osswald et al., 1982) . Under these conditions, there is accelerated ATP catabolism leading to increased levels of 5'-AMP (Urbaitis, 1984) and subsequently to higher adenosine tissue concentrations (Osswald et al., 1982; Miller et al., 1978) which are dependent on the activity of S'-Nu (Ramos-Salazar and Baines, 1986) .
Few studies have dealt with the renal distribution of 5'-Nu activity (Miller et al., 1978; Hardonk, 1968; Wachstein, 1955) and none, to our knowledge, have localized it immunohistochemically.
We wanted to determine, at the light microscopic level, the precise distribution pattern of 5-Nu in rat kidney by use of enzyme histochemistry and immunohistochemistry. 
Antibody Preparation
Polyclonal antibodies against purified 5'-Nu were raised in rabbits. Rat 
Controls
Two serial sections were present on each slide and processed in parallel.
One was incubated with immune serum and the other with an equal con- 2 and 3A) . Higher magnification revealed it to be localized in some segments of the nephron ( Figure  3 ) and in the cortical interstitium ( Figures  3 and 4 ). All structural components of the renal corpuscle were negative ( Figure  3B ). Among the tubular structures, the strongest staining was found in the brush border ofthe proximal tubule cells, strongest in the Pi segments ( Figures  3B and 3D) with decreasing intensity in the P2 segments ( Figures  3A, 3B , 3E) and weakest in the P3 segments situated in the medullary rays of the cortex ( Figure   3E ). This was contrasted by a stronger stain in the P3 segments situated in the outer stripe ( Figure  3F ). 3E , and 3F). In the connecting tubule ( Figure  3D) Figure  3D) , and occasionally intense staining ofthe basal portion was apparent ( Figure  3D ). With the higher resolution afforded by semi-thin sections, staining of the intracellular vesicles ofintercalated cells could be distinguished ( Figure  3C ). Figure  6 ).
Results

Localization of 5'-Nucleotidase
Histochemical Controls
Sections incubated in the standard medium without substrate or in the medium with 2-AMP or 3'-AMP replacing S'-AMP were blankly negative. Incubation with 2'-AMP or 3'-AMP but without levamisole revealed staining limited to the brush border ofthe proximal tubule in all three segments (P1-Ps; Figure  5 ). This pattern is consistent with the distribution ofalkaline phosphatase in the kidney Uacobsen et al., 1967).
Immunohistochemical Controls
Sections in which the rabbit immune serum was replaced by preimmune serum, immune serum pre-adsorbed with the antigen, or by PBS were blankly negative.
Discussion
With increasing evidence regarding the role of adenosine in renal physiology, a detailed knowledge ofthe sites ofadenosine production in the kidney seems pertinent. We therefore investigated the localization of 5'-Nu in rat kidney at the light microscopic level.
In comparison with earlier studies with the same purpose, there now exist some methodological advances that justify a reinvestigation: (a) potent inhibitors of alkaline phosphatase are available; 1984) . Furthermore, it is likely that many cell types release nucleotides into their surroundings (Gordon, 1986; Chaudry, 1982) . Cyclic AMP is secreted into the lumen ofthe proximal tubule (Strewler, 1984; Broadus et al., 1977; Coulson, 1976) , and it appears that the brush-border membrane shows a permeability for ATP (Elgavish 1984 , 1985a , 1985b Le Hir et al.,1985) . 
